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Chapter 7. Designing lock-free concurrent

data structures
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7.1 Definitions and consequences
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7.1.2 Lock-free data structures
BEREEIRATHNEIBEN, NXERNZ NEEREFH AIAE,

fEFdcompare/exchange loopfIEIE LM, BEFMEEEIELRNBERT, HURIIER,
XMEIREM 2T, BEAEETR, WIRAR EEFEENEEIEH —— FEEEELRZTH
B0

7.1.3 Wait-free data strucutres
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7.1.4 The pros and cons of lock-free data structures
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= By definition, wait-free code can't suffer from live lock
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7.2 Examples of lock-free data structures
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Only std::atmoic_flag is guaranteed not to use locks.

7.2.1 Writing a thread-safe stack without locks
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template<typename>
class thread_safe_stack

{
public:
struct node;

void push(const T& data)

{

auto new_head = new node(data);

new_head->_next = head.load();

while (head.compare_exchange_weak(new_head->_next, new_head)) {}
3

shared_ptr<T> pop()
{
auto old_head = head.loadQ);
while (old_head && head.compare_exchange_weak(old_head, old_head-
>_next)) {} // old_head->_next might result in undefined behavior if it's
deleted by other threads
return old_head? old_head->_data: shared_ptr<T>(Q);

}
private:
struct node
{
std: :shared_ptr<T> _data;
node* _next;
node(T const& data): data(std::make_shared<T>(data)) {}
s

std: :atomic<node*> head;
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7.2.2 Stopping those pesky leaks: managing memory in lock-free data
structures
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template<typename T>
class thread_safe_stack

{
public:
struct node;

void push(T const& data)

{

auto new_head = new node(data);

new_head->next = head.load(Q);

while (!head.compare_exchange_weak(new_head->next, new_head)) {}
3

std: :shared_ptr<T> pop()

++ _thread_in_pop;

auto old_head = head.loadQ);

while (old_head && ! head.compare_exchange_weak(old_head, old_head-
>next)) {}

std: :shared_ptr<T> res;

if (old_head)

{

res.swap(old_head->data);

ks

try_reclaim(old_head);

return res;

3
private:
struct node
{
std: :shared_ptr<T> _data;
node* _next;
node(T const& data): _data(std::make_shared<T>(data)) {}
s

void try_reclaim(node* old_head)

{
if (_thread_in_pop == 1)
{
auto nodes_to_delete = _to_be_deleted.exchange(nullptr);
if (--_thread_in_pop == 0)

{
delete_nodes(nodes_to_delete);
} else
{
chain_pending_nodes(nodes_to_delete);
ks

delete old_head;
} else



chain_pending_node(old_head);
--_thread_in_pop;

3
3
void chain_pending_node(node* n)
{
chain_pending_nodes(n, n);
3
void chain_pending_nodes(nhode* nodes_to_delete)
{
auto last = nodes_to_delete;
for ( ; last->next; last = last->next) {}
chain_pending_node(first, last);
3
void chain_pending_nodes(node* first, node* last)
{
last->next = _to_be_deleted;
while (!_to_be_deleted.compare_exchange_weak(last->next, first)) {}
3
void delete_nodes(nhode* nodes_to_delete)
{
while (hodes_to_delete)
{
auto next = nodes_to_delete->next;
delete nodes_to_delete;
nodes_to_delete = next;
3
3

std: :atomic<unsigned> _thread_in_pop;
std: :atomic<node*> _head;
std: :atomic<node*> _to_be_deleted;

};
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7.2.3 Deleteing nodes that can't be reclaimed using hazard pointers
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7.2.4 Deleting nodes in use with reference couting
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